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Introduction
The objective of this study is to determine whether specific industries across countries or within countries are more likely to reach a stage of profitability and make a successful exit. In particular, we assess whether venture capital-backed firms in certain industries are more prone to exit via an initial public offering (IPO), be acquired, or exit through a leveraged buy-out. We are also interested in analyzing whether substantial differences across industries and countries arise when looking separately at the success' rate of firms which have received venture funding at the early seed and start-up stages, vis-à-vis firms that received funding at latter stages.
To this end, we examine venture capital (VC) investments and exits in the U.S. and the EU-15 countries, throughout the period 1985-2008, while further classifying firms into distinct industries. The dimensionality of our data set allows us to uncover significant relationships and common factors that lead to the success of a venture capital company completing the exit phase.
The comparison between the performance of VC funds in the U.S. and European countries has been the subject of much research over the past decade (see Black and Gilson (1998) , Bottazi and Da Rin (2002) , and Hege, Palomino and Schwienbacher (2009) , among others). Differences in stock market development, contract and tax legislation, and labor market regulations, to name a few, have been oft-cited in connection to the consistent underperformance of European VC funds relative to their American counterparts. Even as recently as the pre-crisis period of 2005-2007, there have been no signs of a decrease in the profitability gap between European and U.S. venture capital investment (Raade and Dantas Machado (2008) ). While acknowledging and controlling for country-specific differences, our paper attempts to further explore if there exist common elements that may explain how firms in similar industries could achieve a similar likelihood as to the preferred exit.
Another relevant issue that this paper addresses is that of the asymmetry in VC success when separately analyzing investment in seed and start-up versus more mature firms. As documented by Jeng and Wells (2000) , early and later stage venture capital investments are affected quite differently by the determinants of venture capital. In particular, we intend to find out if the sub-par returns generated by European early stage 3 venture investment, as documented by Raade and Dantas Machado (2008) , are more prevalent in specific industries.
Our results suggest that, inasmuch as some of the differences in performance can be explained by country-specific factors (in particular, when considering start-up/seed and early stage firms), there are also important idiosyncratic differences across industries.
For instance, firms in the biotech and the medical / health / life science sectors tend to be significantly more likely to have a successful exit via IPO, while firms in the computer industry and communications and media are more prone to exit via merger or acquisition.
Important differences across industries also emerge when considering infant versus mature firms, and their preferred exit.
The remainder of this paper is organized as follows: on Section II we provide an overview of our data, followed by a description of how we construct the different variables associated with success rate on Section III. Section IV takes a first look at the empirical results through some summary statistics, while Section V presents the results of our regression analysis. Section VI concludes.
II. Sample
Our sample covers the period In total, we are able to track the evolution of 51,994 firms that received VC funding, and determine the resulting exit -if any -that each of these firms was able to achieve. Table A1 in the appendix summarizes the composition of this data set: by country, stage of development of the firm when it received its first round of VC funds (start-up and seed, early stage, or mature) and by industry; this latter classification is explained in more detail below. As expected, the U.S. is the predominant country of origin of the firms in question (34,088; nearly 2/3 of the entire sample); while we were only able to collect information on 65 and 66 firms for Greece and Luxembourg, respectively.
Given that this paper seeks to determine whether industry specific factors play a significant role in determining the likelihood for a successful venture exit, it would be of great benefit to obtain as many independent industry-specific variables that match to the industry categories identified by VentureXpert. Following Gompers, Kovner, Lerner and Scharfstein (2008) , we aim at classifying firms into categories that exhibit similarities in technology and management expertise. This task poses a bit of a challenge, given that the industry trend data is only available based on standardized codes, of which there are many different forms unique to the U.S., the EU overall, and to each of the countries within the EU.
In order to match the data available in International Standard of Industrial Classification (ISIC) codes with the success rates using VentureXpert industry categories, we initially mapped out a categorization and non-high technology. This allows us to maintain the main recipients of venture capital disbursements (Gompers and Lerner, 2001 ) separated, while allowing for a reasonable degree of aggregation in the data that will assist us in the empirical analysis.
III. Measuring Success
Some previous studies that have looked at how to compute returns to VC investment include Cumming and MacIntosh (2003) , who examine a sample of 248 hand-collected VC exits in Canada and the U.S., and Cochrane (2005) , who analyzes exits using VentureOne data. In order to measure success of an investment, ideally we would require data on the actual returns on venture capital firm's investments. However, this is not possible because neither Venture Economics, nor VentureXpert collect valuation information for all of the companies that have been part of a VC investment fund.
Following Gompers et al. (2008) successfully exited by any of the above-cited channels.
The success variables are constructed by analyzing all VC investments, with investment domicile determined by company nation. These are then ordered by country, by year and by industry to obtain a success rate, which is defined as the number of VCbacked companies in a given year for a given country that had a successful exit, divided by the total number of VC invested companies for that given year and country. For the U.S., nearly an equal number of mature vis-à-vis infant firms were financed. On the contrary, for the EU-15, eight out of every 11 firms financed were mature firms. Moreover, Table II These two above observations combined make for an overwhelming outcome:
The ratio of successful mature firms to successful infant firms in Europe is over 8-to-1, while it is less than 1.5 in the U.S. Therefore, the difference one needs to focus on is not 8 only why VC financing is more successful in the U.S. but why start-up/seed and earlystage firms are relatively unsuccessful in Europe.
Before we get to analyze these substantial differences with the help of regression analysis, we first investigate whether there are significant differences in performance between the six different industries. From here on forth, we exclude Greece and
Luxembourg from the analysis, since for some industries there were no transactions registered in the case of these two countries. As can be seen from Tables I and II , the size effects in terms of total firm count and average success rates from excluding both countries are negligible.
Our empirical findings in Table III prove that the aggregate results are also found at an industry-by-industry summary analysis, with just a few exceptions. The U.S.
outperforms Europe in success by acquisition (significantly for all six industries), and in success by IPO (albeit it is only significant for medical, health and life sciences as well as for non-high technology and other). Moreover, the U.S. outperforms Europe in success by early-stage firms (significantly for all industries), and is similar to Europe in success by mature firms (no significant differences for any of the industries).
Table III also indicates that exit by acquisition has a higher rate of success than exit by IPO, except for VC-backed biotech firms. Exit by IPO, as documented by Gompers and Lerner (1998) , provides significantly higher returns when compared to other types of exit. The observation that the biotech sector is the "best" performer comes to no surprise -as of the last decade, this sector has been identified as one of the thriving new industries in the U.S. (see Gordon (2002) as well as Guo, Lev and Zhou (2005) ).
Similarly, in the case of Europe, its characteristics confirm it as one of the most dynamic industries; according to Popov and Roosenboom (2009) suggests, that differences in success rates are mainly linked to the Europe-U.S.
differences, rather than industry-specific characteristics? We attempt to find some answers to these questions in our next section, by conducting a more in-depth regression analysis in order to control for other explanatory variables.
V. Regression Analysis
We empirically investigate in the following which factors are associated with successful VC investments by means of multi-variable analysis. We begin by providing a brief discussion as to which indicators serve as a good proxy for determinants we expect to play a significant role in enhancing the likelihood of a successful exit by a VC-backed firm.
Venture Capital Investment by Industry Group
First of all, it is important to distinguish between funds raised and funds invested. A venture capital fund will raise resources each year; however they may not necessarily invest those funds in the same year. VC funds are actively managing current portfolio companies until the proper exit time and may not be ready to take on a new investment until a current company has exited because of management availability. Likewise, funds raised may be inaccurate as a proxy because many times it is simply a roll-over process of funds from one project to the next. To explain, when a VC fund exits a portfolio company, these funds are then returned to their original investors, who many times become repeat clients to the VC fund and reinvest their desired level of capital back into the fund, which then represents the way capital is recycled in a VC fund. Another reason why funds raised may not show a logical pattern to actual investment is that VC funds may have not found what they consider to be high potential investments, and may decide to wait and keep the funds sitting until an opportune venture is found or inquires directly by the fund for VC funding assistance.
In contrast, data on VC disbursements is exactly the capital given a designation into a venture company, and best represents the activity of VC on the supply side 11 regarding investment level of funds. This variable can best identify how much capital has been put into venture capital-backed companies in each industry and country. It is more interesting to see whether one industry or country is spending more or less in relative terms, and moreover how that has played a role in the ability of each portfolio company to reach exit stage.
For our regression analysis we employ the average investment per firm (in millions of Euro) per industry and country, over the period 1985-2008. A priori, one would expect that, the larger the amount of resources devoted to a representative firm belonging to a particular industry, the more likely it will be that this representative firm has a successful exit.
Gross Domestic Product
A high level of aggregate economic growth might indicate favorable entrepreneurial conditions; as periods of increased GDP might indicate that possibilities to commercialize technological innovations are increased (see Gompers and Lerner (1998) as well as and Jeng and Wells (2000)). In our regressions we need therefore to control for aggregate economic activity. Moreover, since we are using averages over time and not a year-by-year analysis, we opt for using average GDP per capita (in thousands of Euro), between 1985 and 2008, for each of the countries of interest. We would expect in general that higher GDP per capita should be associated with a higher likelihood of a successful VC project. Since several studies that use cross-country data also control for real GDP growth as a determinant of VC investment (Jeng and Wells (2000) , Gomes Santana Felix, Gulamhussen and Pacheco Pires (2007) , among others), we run a separate set of regressions employing real growth instead of GDP per capita. The results, which are presented in Tables A3 and A4 in the appendix, suggest that our main findings are robust to the use of this alternative measure of economic activity.
Research and Development Expenditures
Venture capital investments are high-risk, high-reward projects, which makes them substitutable with R&D investments. Thus, an increase in domestic expenditure on R&D would imply a greater supply of funds available for VC and also demand for similar high-tech, high-risk companies. When R&D is better funded, the chances of technological and other advanced science opportunities should increase and may dually lead to more VC ventures. R&D data are broken down into the following sources of funding: business enterprise, government, and their total.
In expectation, times in which investments in R&D are higher might indicate higher technological or innovative opportunities. Besides the idea that R&D spending might capture demand effects over time, it might also capture demand effects across countries. In this understanding, countries with higher levels of R&D spending might contain a higher number of entrepreneurs with potentially fruitful ideas. This effect has been described by Gompers and Lerner (1998) who show for the U.S. that states with higher levels of both academic and corporate R&D spending also have higher levels of VC financing activity.
Our analysis controls therefore for aggregate R&D per capita, also for the period comprising 1985-2008, for each of the countries in our sample. All other things equal, a larger amount of funds devoted for R&D would be associated with higher technological or innovative opportunities, and therefore, higher likelihood of success of VC-financed projects.
Patents
Higher levels of patent applications could be used to indicate higher levels of technological opportunities, and thus VC activity. The data seeks to capture how many applications are made by each country, regardless of whether the applicant was domiciled in that nation or not. Kortum and Lerner (2000) show that venture capital has a higher propensity to generate patent applications than does R&D spending. In relation thereto, if patent applications are a proxy for innovation, periods or countries with relatively more patent applications might indicate higher technological opportunities. On a per country basis, higher patenting activity might also indicate a greater willingness to commercialize innovations and to protect ones inventions.
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Industry-specific variables Our baseline specification for the regression analyses is to model our alternative measures of success as a linear function of average investment per firm (in millions of Euro); GDP per capita and R&D per capita (both measured in thousands of Euro); and the number of patents (per one-thousand inhabitants). We do so with a sample of 13
European countries (i.e. EU-15 excluding Greece and Luxembourg, as a result of the above-mentioned data limitations), and across the 6 industries of interest. Given the documented differences in performance of VC-funded firms in the U.S. and Europe, we run the regressions with and without the U.S., to verify if the main results at the industry level still apply.
To our baseline specifications we also add industry-specific dummy variables to test whether there are significant differences between industries in regards to the rates of success. Specifically, we will use the non-high tech sector as the benchmark for comparison. This broad sector comprises firms of the following industries: business services, agricultural, forestry, financial services, utilities, manufacturing, transportation, construction, chemicals and materials, pollution and recycling, industrial equipment, oil and gas exploration, consumer products, entertainment and leisure, and food and beverage; and it represents 36% and 54% of all firms receiving VC funding for the U.S. and the EU-15, respectively.
In a first step, we differentiate between two successful exit strategies: exit via IPO and exit via M&A. In the second step, we run separate regressions for infant and mature firms. Table IV shows the regression results for all firms with an IPO as a successful exit strategy. Table IV shows that in case of a successful exit via IPO, the average investment is positive and significant for the entire period. All other things equal, a higher level of VC funding to a particular industry makes this industry more likely to successfully go public.
We also see that for exit via IPO the level of GDP per capita matters: it is positive and significant at 5% for all specifications. Interestingly and contrary to our expectations and previous studies, the level of R&D investments is not significant. Table IV indicates that if we exclude the U.S. from the sample, patents become marginally significant, albeit with a negative sign. With respect to the non high-tech sector, VC investment in biotech is more likely to result in an IPO. It contains a 3 percent higher success rate via an IPO, after controlling for other variables. It is significant with the U.S., but once we exclude the U.S. from our sample, the coefficient becomes smaller and no longer significant at the 10% level.
Firms receiving VC funds in the medical, health, and life sciences industry are also more likely to exit via IPO (2 percent higher success rate), while the effect remains similar if we exclude the U.S. from the sample. Finally, all other industries do not significantly differ from the non high-tech sector. Table V shows that in the case of a successful exit via a merger or an acquisition, the average investment is again positive and significant. This result holds for all specifications and all measures of success. It is also interesting to see that none of the country-specific control variables help in explaining a more successful exit via M&A.
Excluding the U.S. from the analysis does not affect any of the results. However, it does lower considerably the explanatory power and it cuts in almost half the coefficient on average investment. In the following we also investigate whether the life-cycle of the VC-backed firms might play a pivotal role in the determination of successful exits. Table VI presents our findings of successful exits of infants firms. when controlling for industry-specific effects and when the U.S. is included in the sample. Moreover, GDP per capita and patents help in explaining a more successful exit of mature firms. As expected, our empirical findings in Table VII quite mirror the image of the previous results of infant firms. All industries are less likely to experience a successful exit by mature firms, when compared to the non high-tech sector. In the case of the medical, health, and life-science industry as well as for communications and media, the coefficients are negative, but not statistically significant. 
VC-backed firms in the Computer
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Summarizing our main results we find that in all specifications, the average amount of funding VC-backed firms receive is a robust and consistent predictor of the likelihood of success. This holds for any type of exit (whether via IPO, M&A, or overall success) but also for when we separate firms into by the stage in which initial investment takes places (infant and mature).
More interestingly, different industries do exhibit different patterns in regards to their rate of success: firms in the biotech and the medical, health, and life science industry tend to be significantly more likely to have a successful exit via IPO, while firms in the computer industry and communications and media are more prone to exit via merger or acquisition.
VI. Conclusions
Success in VC-funded firms clearly depends on a wide array of factors, many of them quite specific. The contribution of this paper consists in attempting to identify general conditions under which enterprises belonging to certain industries in distinct countries can achieve a higher likelihood of a desirable exit.
Our findings allow us to argue that differences in the rates of success may only partly be due to the intrinsic differences between the European and U.S. VC experiences.
Industry-specific characteristics also play an important role -in particular, our results suggest that the relatively higher success rate found in VC-funded biotech firms, for instance, may be mostly due to the intrinsic dynamic nature of this sector, and less to where the firms are located and where the funds come from.
We also observe -confirming the findings of previous studies -that differences in the stage at which firms received VC funding tends to be a crucial determinant of success -mainly for European countries.
Finally, we recognize that this constitutes only a first step towards explaining differences in rates of success and types of exits. Other factors, such as the degree of experience of venture capital organizations (Gompers et al, 2008) , and other industryspecific characteristics, need to be controlled for to draw more definite conclusions.
These and other extensions are on our sights for future research. 
